INTRODUCTION {#sec1-1}
============

Carcinoma cervix is the leading cause of cancer in India. It is estimated that yearly 134,420 Indian women are newly diagnosed with cancer of the cervix\[[@ref1]\] and each year the mortality due to this disease is estimated to be around 72,825 Indian women. Most of the cases (85%) present in advanced cases and late stages. Out of these not all cases achieve a complete cure owing to various reasons such as advanced stage, poor differentiated status of histology of the tumor, treatment failures and treatment gaps.

Aim {#sec2-1}
---

The present study aims to find out the socio-demographic causes, which lead to non-compliance to treatment even after registration in Radiotherapy (RT) Department of a state government rural Medical College Hospital. This department has got a Co-60 machine for external beam radiotherapy (EBRT) and refers patients on a government referral basis to Kolkata (567 km away) for brachytherapy.

MATERIALS AND METHODS {#sec1-2}
=====================

This study is a retrospective analysis during the period 2011-2012 conducted at North Bengal Medical College (NBMCH). Total 144 patients were enrolled. All patients were first evaluated by clinical, radiological and laboratory investigations at Gynecology and Obstetrics Department and then by RT Department at NBMCH. All patients were planned for treatment by RT with Co-60 machine (Theratronics International OntarioCanada, Machine ID-1117, Serial no -191). RT was given for 50 Gy in 25 fractions followed by assessment for brachytherapy. Brachytherapy was given at 7 Gy per fraction for 3 weekly by high dose rate (HDR) at RT Department, Kolkata. Concurrent chemotherapy was given to a select group of patients by cisplatin weekly at 40 mg/m^2^ after assessing, creatinine clearance and other blood parameters such as complete hemogram, random blood sugar and liver function tests. All patients were followed-up regularly.

Inclusion criteria {#sec2-2}
------------------

All patients diagnosed with biopsy proven cervical adenocarcinoma or squamous cell carcinoma or adenosquamous carcinomaCases of International Federation of Gynecological and Obstetrics (FIGO) Stage IB to IVAPost-operative carcinoma cervix casesPatients receiving external radiation at NBMCH followed by brachytherapy at Kolkata.

Exclusion criteria {#sec2-3}
------------------

Patients having metastatic diseasePatients having double primary cancersPatients having other comorbid conditions such as diabetes, hypertension, ischemic heart disease, tuberculosis and autoimmune disorder.

In this retrospective study, the treatment record files of patients who were finally selected according to the exclusion and inclusion criteria, were analyzed with respect to their treatment details. It was noted whether these patients had completed radiation, which comprised of taking the course of EBRT at NBMCH and then brachytherapy at Kolkata. With respect to the treatment adherence and completion, the selected patients were divided into three groups:

1^st^ Group (group A) consisted of those patients who did not take or complete external EBRT after their registration at NBMCH2^nd^ Group (group B) consisted of those patients who completed EBRT but did not take or complete intracavitary brachytherapy (ICRT)3^rd^ Group (group C) consisted of those patients who completed EBRT and ICRT.

The factors such as age, parity, menopausal status, monthly income level, level of education, distance from home, which meant time taken and expenses to travel for EBRT were analyzed.

The analysis was performed using simple tests of percentage evaluation and representative bar diagrams and pie charts.

RESULTS {#sec1-3}
=======

The demographic pattern of the patients is given in Figures [1](#F1){ref-type="fig"}--[6](#F6){ref-type="fig"}. The lowest age of the presentation was 28 years and the highest age of the presentation was 80 years. Clearly it shows that the majority (55.55%) cases are in the age group of 40-50 years. Majority of the cases were post-menopausal (56.94%) and had a family burden of more than three children (59.02%). Only 6.25% cases were self-employed and the rest had to depend on the family and husband for their livelihood.
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Patients were subdivided into three groups \[[Figure 6](#F6){ref-type="fig"}\] according to their compliance to treatment. 38.88% of the cases had completed the entire treatment (group C), which comprised of both external radiation and brachytherapy. However, 25% cases did not complete external radiation and 36.11% cases could complete external radiation, but did not comply with brachytherapy in Kolkata. The analysis was carried out to find out the possible important causes of these treatment failures. Comparison of the three groups was performed with respect to six different socio-demographic parameters \[Figures [7](#F7){ref-type="fig"}--[12](#F12){ref-type="fig"}\].
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It was found that elderly women (\<50 years of age and post-menopausal) belonged to groups A and B, i.e., were defaulters. 52.78% cases were elderly and could not complete EBRT, i.e., group A \[[Figure 7](#F7){ref-type="fig"}\]. Group A also had the highest number of illiterate women (57.69% cases \[[Figure 8](#F8){ref-type="fig"}\]. Group A had the maximum number of women who had more than three children at home (76.92% cases) \[[Figure 9](#F9){ref-type="fig"}\]. Socio-economic status was based on whether the family had a below the poverty line (BPL) card or not. Among the defaulters, it was surprisingly seen that in group B (i.e., those who could not go to Kolkata for brachytherapy) 69.23% cases \[[Figure 11](#F11){ref-type="fig"}\] were not BPL card holders or not poor. Distance assessment was based on the fact that near = up to 100 km and distant \<100 km. It was seen that 63.89% cases of group A and 69.23% cases of group B were not living far, but were the majority of the defaulters \[[Figure 12](#F12){ref-type="fig"}\]. A matched comparison of all the factors was performed to visualize the highest percentage of cases in each group \[[Figure 13](#F13){ref-type="fig"}\]. It was found that 76.92% cases of group A had the highest percentage of cases and this was pertaining to the issue of having many children. 69.23% cases of group B (i.e., brachytherapy failures) was the most common and second highest recorded number of cases with respect age 40-50 years, post-menopausal state, of poor socio-economic status and also surprisingly had home nearby.
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A total of 56 cases had completed treatment. However, we found that even there were two subsets of patients who could complete the entire treatment within 8 weeks and who took a prolonged time to complete the treatment. Further, analysis was performed to find out the issues pertaining to prolonged or delayed treatment \[Figures [14](#F14){ref-type="fig"}--[19](#F19){ref-type="fig"}\]. 87.5% cases of group C1, i.e., those who completed the entire treatment in 8 weeks were not poor. 56.25% of cases of group C1 were middle aged, had less number of children (para = 2) and were post-menopausal. However, among those who had prolonged time to complete treatment, 95% had \<two children. A matched analysis of both the subgroups C1 and C2 was done \[[Figure 19](#F19){ref-type="fig"}\] and the data was visualized.
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DISCUSSION {#sec1-4}
==========

Carcinoma of the cervix is a leading cause of cancer in India and most of the cases present in FIGO IIB to IIIB.\[[@ref1]\] The standard treatment of locally advanced cases of cervical carcinoma is RT with concurrent chemotherapy followed by brachytherapy. To achieve best local tumor control the entire treatment should be completed within 8 weeks.\[[@ref2]\],\[[@ref3]\] In locally advanced cases classically EBRT is given first and this takes 4-5 weeks to complete. After completion of EBRT, brachytherapy is given weekly once for 2-3 fractions (doses) by HDR and thus it take 2-3 weeks to complete. Usually, a gap of 2-3 weeks is given between completion of external radiation and the start of brachytherapy depending upon the severity of acute toxicity of radiation.

Thus, the entire treatment depends on many factors such as patient\'s general condition, tolerance to treatment, availability of radiation facility of both EBRT and HDR and radioresponsiveness of the tumor. However, every patient has to stay near the hospital or radiation department for the entire 8 weeks of treatment and this is a very important logistical issue, which is often not emphasized or addressed and this leads to treatment breaks.

The incidence of cervical cancer is greatest among women of lower socio-economic backgrounds. Unquantifiable cultural and individual logistical hurdles such as limited financial, social and personal resources are often significant barriers for receiving treatment.\[[@ref4]\],\[[@ref5]\] Fear, language, transportation, religious and cultural beliefs may also play a role.\[[@ref6]\],\[[@ref7]\],\[[@ref8]\],\[[@ref9]\],\[[@ref10]\],\[[@ref11]\],\[[@ref12]\] These barriers may disrupt patient\'s desires to complete their treatment, causing prolonged radiation therapy schedules.\[[@ref13]\],\[[@ref14]\],\[[@ref15]\] Consequently cervical cancer has been reported to cause approximately 25% of cancer deaths in certain minority populations.

The RT Department in NBMCH is the only place having a Co-60 machine in the government set-up in the entire North Bengal in the state of West Bengal, India and cancer patients come from six adjoining districts of North Bengal (Malda, Uttar and Dakshin Dinajpur, Jalpaiguri, Coochbehar, Darjeeling), Sikkim, western districts of Assam (Dhubri, Kokrajhar), Bihar and also from neighboring countries such as Nepal, Bangladesh and Bhutan for radiation treatment. Hence, the burden of cancer cases registration in RT Out-Patient Department (OPD) is very high per year and is increasing every year. Moreover, after completion of EBRT these patients are referred to Kolkata which is approximately 567 km away from Siliguri (the place where NBMCH is situated) for brachytherapy. All patients are given forms for railway concession for travel from their home place in North Bengal to Kolkata so that they can go for completion of the treatment. Inspite of this not all cases complete EBRT and/or EBRT and brachytherapy. This study was an attempt to find out the possible causes for these failures and to find out steps for ensuring better treatment compliance than the present scenario.

In this study, it has been seen that 25% of cases (group A) did not complete EBRT even after registration at RT OPD. In this group, the highest number of cases had the problem of many children (76.92%). Majority of the cases in this group were elderly (52.78% cases of age \<50 years) and post-menopausal (58.33% cases). Hence, it may be speculated that the problem of old age and family burden was definitely a major contributing factor to not complying to EBRT even after starting it. This problem was also seen in the group B (which had completed EBRT but did not go to Kolkata for brachytherapy), i.e., three out of the six assessment factors (age of 40-50 years, poor socio-economic status and post-menopausal status) had 69.23% of cases in each. Even in this group women who had more than three children (60.86%) had the maximum problem of not going for brachytherapy 567 km away. Indeed there was therefore a major link between issues of elderly age, family burden and poor compliance to treatment.

The problem of post-menopusal (56.94%) and elderly women is manifold. Most of the husbands are daily wagers and have children at home who also need care and food to eat. These women mainly look after the general household and the kitchen at home and hence their absence from home for a long time is general difficult to manage for the husband and their children, which ultimately leads to the fact that these women are somehow compelled to return home even if the RT was started.

Since these women are weak with disease and cannot do or help in the household work, they are often a burden to the family of this population. In most of the cases (93.75%), the woman has to depend on husband or any other family member for constant company for travel, stay and complying to needs during EBRT, which is not always possible. Hence, they prefer to stay back at home due to lack of a persistent caregiver.

Almost two-third of the patients live outside the main town and the average time taken to travel is 5-6 h by train or by road. This includes the daily bus fare of atleast two persons up and down, which is not less than Rs. 200 daily, schedule and timing of the conveyance mode which is subjected to weather conditions, road conditions, railways arrival and departure timings coinciding with the hospital OPD hours, holidays and strikes, road and rail blocks. This leads to the fact that inspite of the initial registration at RT OPD these patients find it difficult to travel multiple times for further investigative work-up and getting RT dates before the start of treatment. Hence, this was probably the reason why inspite of the near distance (\>100 km) from their respective homes to NBMCH in 63.89% cases of group A and 69.23% cases of (group B) there was poor compliance to treatment. Similar issues of distance and transportation related problems were addressed in studies by Ramondetta *et al*. from Houston, Texas and Mundt *et al*. from Chicago and it was shown that a combination of the lack of adequate methods of transportation and social support may contribute to the high cost of treatment in patients with cervical cancer.\[[@ref16]\],\[[@ref17]\]

Poor socio-economic status was the second common factor in both groups of failures. During EBRT each patient has to stay near the RT Department for 1-1½ months as the hospital does not have any hostel for the patient and family to stay during long-term treatment. Hence each, patient has to take room/house for rent at an average expense of Rs. 1200/month for lodging only excluding daily other expenses for food, clothing, emergency medicines and general household expenses. In order to do this each lady has to either bring her husband or any willing relative of her own in order to accompany her during the EBRT treatment and this doubles up the expenses of food, clothing and other daily needs and this is around Rs. 2000/month. Hence, the total cost of stay for the patient and her family is approximately Rs. 3000-3500. However, poor socio-economic status was a major problem to travel for brachytherapy (69.23%) rather than coming for EBRT at first (52.78% cases).

Surprisingly it was found that 64.29% of cases who had completed the entire treatment (group C) had a poor socio-economic status, i.e., EBRT followed by getting brachytherapy 567 km away. Hence, subgroup analysis of group C was performed to critically further analyze all the six evaluable socio-demographic factors respectively in subgroup C1 (those who completed treatment within 8 weeks) and C2 (\<8 weeks to complete).

Only 28.57% cases of group C could complete the treatment within 8 weeks and 87.5% of cases out of these group C1 were not of BPL category. This was the highest percentage of cases recorded in group C1. 71.42% cases were in group C2 and 45% cases of group C2 were of BPL category, which reflected in the broad group C as the majority of cases. Hence, the critical analysis of group C did showed that a high association of good treatment compliance with good socio-economic status in a select subgroup of patients.

Nearly 68.75% cases of group C1 lived near NBMCH compared to 55% cases of group C2 who lived far away when the factor of distance was compared. This also suggested that people living near had to travel less and hence could complete the treatment in time inspite of having a poor socio-economic status.

Women were of middle age (40-50 years) mostly and did not have more than two children at home in both groups C1 and C2. This indirectly reflected that good treatment in young or middle aged women who at the same time did not have a great burden of children.

Literacy was not a very strong decisive factor as reflected from this study as most of the cases in any group were either illiterate or not better than just having primary education and there was no major difference between the number of illiterate (41.66%) women and those who had merely primary education (43.05% cases only).

Factors like advanced age related poor treatment compliance and outcome have been addressed in the study by Brun *et al*.\[[@ref18]\] In January 2005, Trimble *et al*. had shown that in the US many women with cervical cancer are not treated properly and the factors associated included lack of access to the health-care system, access to a medical specialist, lack of third-party coverage and lack of the necessary social support to help patients be compliant with their medical treatment. In addition, patient\'s fear and mistrust of the health-care system.\[[@ref19]\] made situations more complex practically to ensure treatment. The authors emphasized that "we must implement research to identify the obstacles that may prevent adherence to treatment recommendations." Similar such studies were performed by authors like Formenti *et al*. at Los Angeles, Carpenter and Cowell at Texas\[[@ref20]\],\[[@ref21]\] and suggested several possible reasons like poor understanding of the disease process and the importance of treatment, as well as concerns about transportation, childcare, employment for high rates of non-compliance among inner-city minority patients treated with radiation for cervical cancer.

There has been a lot of emphasis on socio-demographic issues regarding cervical cancer screening program and the current study is our initial attempt in India to address these issues and find out the possible suggestions to ensure proper treatment compliance. However, larger more detailed studies will be needed to clarify the reasons for these failures and to deﬁne any solution for better treatment outcome.

The limitations of this study

This study was an initial attempt and probably the first reported study of the issue of non-compliance to RT treatment of cervical cancer in a peripheral rural Medical College Hospital. The relative time period was short Moreover many other factors like linguistics barrier, involvement of other forms of treatment - like homeopathy, ayurvedic or even local tantric or indigenous methods of shedding spells or casts were not included- these could also have been a hindrance to the compliance of treatment. However, this study needs to be carried out for a more prolonged time and include more number of patients so that a proper re-evaluation of more number of important factors leading to non-compliance can be analyzed statistically.

CONCLUSIONS {#sec1-5}
===========

This study strongly suggests that a family burden of more than three children is a major determinant of poor treatment compliance. Elderly patients tend to be defaulters rather than younger women. Educational status and far distance did not affect the treatment compliance. The best outcome is directly linked with a good socio-economic status though a BPL category does not necessarily mean that she will not comply to treatment.

Hence our suggestions Encourage small family size:

Effort should be made to reduce the undue delay in the investigative work up in radiology and pathology department and in getting Radiation commencement dates. This will ensure lesser number of unwanted travel and expensesEvery effort should be made to increase the facilities of arranging the patient\'s hostel near to the RT Department at a cheap and subsidized rate from the government so that they can stay with their family during the entire treatment and avoid undue excess expenditure in a limited source of incomeEven though, the BPL category patients get free treatment facilities for radiation and chemotherapy; this should be extended in an uncomplicated manner to all patients irrespective of their financial status with regards not only to treatment, but to travel both by rail and specially by road as people hear have to travel long distances by road aloneSmall incentives like giving a small cash token amount of money after completing EBRT and brachytherapy can be given as a reward so as to encourage more treatment compliance and goal directed attitude among the patient and the caregivers quite like the concept of mid-day meal for ensuring good formal education among children and also like getting cash money after getting tubal ligation carried out in camps and hospitalLast but not the least every effort made to increase the number of RT centers with basic external beam and brachytherapy facilities in this part of the country so that people have to travel less from their homes.

**Source of Support:** Nil.

**Conflict of Interest:** None declared.
